Profit and Loss Shortcu’cs #
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| "Pruﬂf: % = J [ Prnféfp% EP ]
= - ofit = SP-CP Profit -
[ 4= CP-SP }f}w J ot o =CP. 100
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@
= CPx(1+p%)

|

(5P )= CPx(t-15)
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[fPfé = profit percent) ]

L[ (L% = loss percenf) ]

[(P? profit percent) }

[(I% = loss percent) ]

- Loss _ CP-5P
[Lf’ss-f EP X100 J {LDSS?S T CP Kfﬂﬂ] L(Pf.'r; = profit Percmf)] [(ff’; = loss pEI"CErItﬂ
= SP P = P; =
" (1+p%) " | Py | WS i

:

®
= CP+ Profit

E = CP- Loss

©
- = SP- Profit

<

= SP+ Loss

[ (Profit in ?/unifs}J

[- (Loss in ¥ /units) J

[ ( Profit in ¥ /units) ]

{ (Loss in % /wits) |

@ Successive Profit

Successive Loss
%

e
S

then Leoss (%

‘ Sale after Profit p?:

Sale after Loss { %

A

Practice regularly and apply them 1o simp“{g

problems with confidence !

p7 q% % m then Profit p2
NN TNy AN | NE g
%8 = _ixm s _ pxd pxl
100 } [Nei‘f {+m = ] [Mefﬁi p-1 i J [NEH’ p-L+ o~ ]
Tips: Memorize patterns, not just formulas. _&
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20 Percentage Shorteuts

o
=S Fast P - -
- ast Percentage Rules & Conversion Tips < Z-
@ X% = ;5—0 @ X% of y @ a% of b= 1 @ After x% increase 1
5 - % of a /I + x%
I8 s a ;.
100 e M 3
= L, P A 2 “ New = er'gfnal
[ x% 700 ] rx%afg T y] {aéoFb-b%oFa] [ (T+L)J
\ — JL_ J _JL 100 ]
® After x% decrease ) @ Percentage change @ Successive changes Reverse % after
\ - a% and b% | X% increase
- -x% | I | g
, : ]Chmge l gia +b% £ -I-_xJ:
Driginal New '
New = Orighne | % Change = Mﬂﬂﬂ | Net%=at+b+ 22 i Original = _Final
(T s 1—@) QOriginal J 100 100+ x
L ,:': :Lr .__.Jr_ ——
[@ Reverse % after I @ One half @ One third ) @ One fourth

x% decrease '
L~ = X% | _ “ ‘m

[Uﬂamﬂl'ﬂ‘i‘-‘— I[-}_-=5o% } [%:31333; } [ 1 = 284 ]
L e | e

100 - x
e, =
gy ¢

|
J

(i - (

|® One. -FiFth 1 One eighth |@ One tenth @ A is x% more

1 (I

I_x%

..j_ - ___L - L.
q_[?*mﬁ _J [3 -12.5%JJL[1D-1M ]_J[A B(T+m)]
[_ At;‘s xﬁsfr less W Ais x% of B ]. After n years at 1'( Percentage ‘
a2
|

2 r# pa. i |

[
I
’ A WH::!; = b ol - rn | Perf:eqtage =
[ 1'ﬁ lB”( )% of A ] \fnfue=P(T+m) ]JL Obtained. 109 |

L
T“ps Convert to same base, cancel common factors, .<}.
@ use easy fractions, and estimate first! "yL
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S 20 Ngebm Formulas ~

"—}: E Fundamental, Compaund & Double-Angle Rules {
1@ ® ®

tan 8 sinf

sin@

cos B 1 . - 1
[ sin%@ + cos’@ = 1‘]J [ 1+ tan®f = 5ac26]

- <

A

2
2

©

cos B
4 8 v :
sin@ cos B sinf
_ ¢osB _ 1 A
[ cot@ = sn@ ] [ sech = e [ cosecd = pror I
> W B 3

© )  a+s

4 90°-9 90°- 8 A

sin(A+B) = sinAcosB cos{A+B) = cosAcosB
+ cosAsinB - sinAsinB

[ cos(90° - @) = sin Er] [ tan{90° - 8) = cot 91

4 o LY
). !

L 4 = v
(@  A+B A-B B  a-s A-B

1 ¥ i
A/‘;‘:\E A/‘:\B A/Tn\E B

A
tan(A+B) = tanA + tanb sin(fA-B) = sInAc-:.:sB cos{A-B) = c?sAchB tan(A-B) = tanA - tanB
1- tanAtanB - cosAsinB + sinAsinB 1 +tanAtanB

L AN s
- . y

L
3
@ e S _
1% vl r A /_ A
AL R B AL L \B k ‘/ k—/
2sinAcosB =

Z2eosheosB =
sin(A+ B) + sin(A - B) cos(A+B) + cos(A-B) [ sin2A = ZsinAcosA ] F-:-SZA = cos'A - SinzF\]

"l

S gt

=
,

AN
=

K Al A AN J
R Tips: Memorize the fundamental identities first. _{;,
"f@ - Use complementary (90°-8), compound, and double - angle _{?_
formulas to simplify problems.
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> 20 Trlgonometry Identitles

Sum of Angles Exterior Angle T Angle Addition Triangle Side
Identity @ Theorem @ ?Triangle) Ingqmiltg
y x /\
2 X o B
F:c+ﬁ+r-18ﬂ° (x+y=2 ) [ x=a+p | b-c<a<b+c|
A Y J'x r
s ¥ , <
Side - Angle Intersecting Chords Trmn f-’m e Trapezoid Angles
Inequahfy @ Thwregft ® J fSnmz Suie}g
//\\ w 4 a
B Y
ﬂ?"b@ﬂi?r‘ a-b=c-d o+ B+ =180° a+b=x+
F{ 8] [ [ ) 4 (atp+y J <r[ y ] J
Exterior Angle of Complementary Supplementary Is oscefes Triangle
@ rmngie ﬂngfes @ ﬁ.ngies Base Ang[f:s
(i 4
b ; e
[x=a;+b EEED (atB=180] | B = ﬁ ]
o J'L A )
i "\r i T
@ Trmng!e Midsegment Law of Sines ] Law of Cosines @ Law of Tangents
Theorem A A A
8 z c B ; c B E ¢
_ b a _ b ¢ I a-b tan{A-B)
mw_l_ ] [sinﬂ-sinﬁ-sinil [C REEb 2abcu§c]){a+b tan(A+Bj]J
'Fr“ . <> ' 5
thagorean Distance Between Midpoint Slope of a Line
@ PyThegrzm Twe Points .H F:fmuid. y P
C L (3, 42} G o)
- r"’, {2, 4,) M {2, 1)
(xllHjj 4,.--4"-'-‘ {xug:}
b ol e ol - ol 7o
[a2+b2=c* ) g J(xz—x,:hwz—y.lz] [M("’;”’, ”;5’*)] [ m= 22 J

o
%

TIPS:

Practice these identities with diagrams.
Check units, signs, and special cases carefully!
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= 20 Mensuration Formulas =
2D Areas, Perimeters & 3D Volumes < =

s
—
> 2

@ Square FPerimeter

a

a

[Pz-ﬂra]

@ Ref.fangfe Ar‘ﬂa

£
(A=ixb

@ Rectangle Ferimeter

b

L
(P=2(l+b)]

R

@ Parallelogram Area

b/

@ Trapezium Area
a

. Rhswibiis Ara

<P

b b
(A=1bh | A= bxh (A=LGebr] | [A=1dd, |
® Circle Area . Circumference Sit?:cfz:ia @ Cube Volume
a. a
a a i
[A=?rr2 [C=2:rr:r_] [T5A=6a2] [ V=a? ]

@ Cuboid Total

Surface Area

h
b

L

Cuboid Volume

h
b

Lv:wh ]

@ Cg!'l'ndzr Curved

urface Area

h

Cyffnder Volume

[ TSA = 2(tb + bh + h)) ((CSA = 2k ) (V==rrtn )
gﬁfchfu:rii Cone Volume Sphégiefuﬁﬂﬂﬂ Sphzre Volume

| [ CsA=mri |

[V=%-n:r2h]

&A = 4xr? J

C Tips:

Keep formulas in terms of symbols,

Use consistent units and check calculations carefully.
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= 20 Coordinate Geomefrg Formulas
—::S Peoints, Lines, T?'cangt'es Circles & Distance ZH
CEIE ® |® ”
Plx. ) . / B(x., y,) o J/thh} My Vﬂf"hﬂ'ﬂ
ol e

Distance Formula

Section Formula (Internal)

Section Formula (External)

Midpoint Formula

Slope of a Line

= g_:% {xz*xf}]

|
Slope-Intercept Form

[yemeee ]

Infercepf Form
X g
| 241 |

(op-vzey | [P(’"L’iﬁ"‘-'"iiii“")] P(’“’;:::"‘:““”"“*")—l |M("'Z*H“"£"")J
©® ® @ |
> X

__—}ysb

> X
Eq‘uaﬁan of Horizontal Line
y=5b

Ehm 8=

\
b

Angle Between Two Lines

=y

|

‘I+m Pty

s
'}

Blx,,v.) Cx;,5;)
Area of Triangle

Ii’ % |x| (= )+ 2, (59, ¢ xsfj":'ﬁf:}”

L
i

® A @
/N X

Il

-

Diagonals of a Fﬂmﬂefngmm Bisect

If ABCD is a porallelogram
then AC and BD bisect

(i

T il

— —am

Cand:'h'an for Parallel L:'nes

my; =

LT

_ﬁ

Condition for ﬁrpend?ml'ar Lines

(=1

3
k.
I

@.

E wation

of Circle

{'Cmfer (k, k), Radius r)

i

-

(reneral Equaﬁon of Cirele

@

1?{1,,5‘,}

1
d 4

Distence of Point from a Line

|

|ax, + bg,+c|

d=
Vva*s+b?

- ety

] [ (x-h)*+ (y-k)* =

each other.
! ’ |
ax+by+¢, =0
TR
bd i Y:
| AGr3)
ax+by+e; =0 Points are Collinear
Distance Between Farallel Lines Area of AABC =0
le,- el or
d= ———— 2=l Wl
[ val+h? X=X, X=Xy

@

I

Alx,,

x

4)

P

B(x,,y,) Clxs, i)
Centroid of Triangle

G ( Yyt¥: s

X 4E X,
3

)L

CGF

Practice with small numbers fo build speed and accumcyf

TIPS' Keep Your formulas in ratic or Fercenfage form.

+ )
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> 20 Lines and Angles Rules =

@ Acute angle

@ Right angle

Y

@ Obtuse angle

(90° < 6 < 180° ]

- e

| @ Straight anglﬁ
£

(® Reflex angle j r® Complete angle i r@ Complementary | . Supplementary
angles angles
@/ ‘: ;:9—‘-) i
i b & o8
[130 <§<360°) | =360° | (a+b=90") a.+b—130
v A J
@ Linear pair i . Ang!es around | @ Vertically opposite j @ Adjacent angles
a point angles are equa
[¢+b=1gg°] Sum 350 [a_a b"bl Shareavertax
11N ! e B ) am{ a common arm
7 =

Parallel lines -

Parallel lines -

Paralle! lines -

. Parallel lines -

corresponding alternate interior co-interior ang!es alternate exterior
angles are equal angles are equal sum to 180° angles are equal
< Z > + > || < a = < Z >
/C/ a // a // a /U o
a a ] /ij i - / -
a=4a = s & o
H | a=a [a+b=180°) I L a=a |

r® If com’.sFandmg

angles are equal
then lines are parallel

/SL/‘I
/e

[a=a=>linesf|]

A

L.
r

A
v

AN

If alternate interior
angles are equal

[. Perpendicular lines
form four right

h . Angle bisector divides

an angle into two

then lines are parallel angles equal parts
< "’ > >
 AE &=
S/ oa - Sl >

|a=a=¢lin£5“

)

[ All angles = 90°

)

L

Al
- -

el

TEPS.‘ Learn the basic angle facts first, then use parallel line shortcuts
to solve problems quickly. Always look for transversals!
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> 20 Quadrilateral Rules

-

——

e ™

—> > Properties, Angles, Diagonals & Areas § &

@

Interior angle sum @ Parallelogram: @ Parallelogram: ’ @ Parallelogram:
of a quadrilateral opposite sides opposite angles diagonals bisect
are equal are equal each other
A B A B
/4/ J °
D H C D C

[:‘.‘-C+.B+'f+§=35ﬂ°

| AB=cD, AD=BC |

éﬂ LC, 4B = /LD

[ A0=0c, BO=0D

diagonals are
perpe ndicular

P
EN 7

AC L BD |

\

diagonals bisect
opposite angles

Squm'a: all sides
equal and each

angle = 90°
A !

| ' L
p—+—Lc

Square: diagonals
are equal and
perpendicular

B

[ Rectangle: | Rectangle: ' Rectangle: Rhombus:

@ opposite sides @ each angle @ diagonals all sides

are :qual B A = g0 g are equal are ;quai
LI _I I-_
+ + D B
D H C p- He D C g

(AB=cD, AD=BC | | [cA=¢B=sc=2D=90% | [ AC=8D ) (AB=BC=CD=DA |
s —r ~ 4
@ Rhombus: Rhombus: @

A

D G

Diagonals bisect
LA, LB, £C, LD

AB = BC = CD = DA,
LA=LB=£4C=2£D=90°

|

| AC = BD, AC 1 BD

f
@ Trapezium area
a

@ Isosceles trapezium:

sceles trapezium:

@ Iso

e

@ Kite: two pairs of

base angles diagonals adjacent sides
are equal are equal are equal
E a A B A
I
[ D B
H ; .
b b D C c
[ Area= 1 (a+b)h | | [2A=cB, 2c=2D | [ ac=8> ] | [aB=ap, BC=cD

@K

ite: diagonals are
perpend:cuiar

D/KB
NCV

AC L BD |

Kite: one diagonal
bizects the other

S

Ao=o0C |

Area of a
parcallelogram

/ R

| Area

/

bxﬂ

Area of a rhombus
or kite

@
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> 20 Circle Geometry Theorems <

Z

Core Angle, Chord, Tangent & Arc Rules

guadrilateral equals the

interior oppesite angle

| [2E8C - canc]

to the tangent at the
point of contact

n@

I OF L tangent at P }

external

irrf:

are e}ml

ﬁ.n le at center=2x Angle in a V@ Angles in the Y Op osite angles of o A
g at circumference semicircle = 90° same segment ¢y clm quadrilateral
on the same arc c are equal sum to 180°
* C D D ‘..
, ’ ?
® A B
A NG 2| APk
| LAOB = 22ACB | J LACB = 90° [2AcB = 2ADB | il [+ =180 J
kl_.__ A
@ Exterior angle of & cyclic | Radius is perpendicular V@ Tangents from an 1 . Perpendicular from r;e.nter

to chord bisects
the chord

AB

[ AM=mB |

Egual chords are
equidistant from
thg center

Y

T . Eq_ual therds subtend

equal angles at
the center

A 8

%

C D

A
S l

Longer ¢hord
lies nearer the
center

A B
¢ D

[ 2A0B = 2coD |

[IFAEH:D then OM < cw]

e

Eq_ual arcs subtend
equal angles

0

If AB = (D,

then £ AOB = J.CGJ

Angle between tangent

and chord equals the

:zn_g[a in the altermate
segrent A

)

[L[fﬂngent to AB) = £ACB |

®

o
@

Angle between two
tangents = 130°-
central angle

&r

[ x = 180°- 2A08 |

J\.

@ Intersecting chords

theorem

[Pa-P8 = PC-PD]

@
P

Secant - secant
theorem

B
A
C D

[PA-PB =PC-PD|

A
B

-

Circumference
of a circle

C=2mr

i i

r Area of a circle

A=mnr

My

1

i
Sector formulas

L

e

r
6 L

m. E?tr

[ rt
30

Arc Ian_gth' [ =

Sector area: A =

C@ Tips:

Look for equal angles in the same segment, equal chords and arcs,
and use tangent rules — they unlock most circle problems!

+_\,},)
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20 Triangle Geometry Shortcuts -

© 6 @
B a
" ¥ /A\\ X B /\
la+B+y=180°] | [x+y+z=360] | x=a+p | ﬁ:-c<a<b+ﬂ
® , @[ j ® |
" /\_\ o b
o B b 3 X Y
[a+b=x+y ] latb=z+y | [a+b=x+y |

(10) If AB = BC,

then AABC is
e:gu:!atem!

/ﬁ\
60° 60°
c

@

® p 4
i a
. X
e LN s ’k ‘k e
X= 5 x+y=18ﬂ"+a' [x=“;bJ [:x::“;b l
d R
a X
o ‘:b b ; y
J

La+b+c+d x+_'.;

Tips:

Mark equal angles, use straight-line (180°)

and around-a-point (360°) rules,

and look for symmetry & isosceles properties.

)
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